DOCUMENT RESUME . ,

ED 252 739 CE 040 596

AUTHOR King-Fitch, Catherine C.
TITLE Assist Students in Improving Their Math Skills,

Module M-5 of Category M—--Assisting Students in
Improving Their Basic Skills. Professional Teacher
Education Module Sceries.

INSTITUTION Ohio State Univ,, Columbus. National Center zior
Resear in Vocational Education.

SPONS AGENCY Departr - of Education, Washington, DC.

REPORT NO ISBN-0-89506-176-0

PUB DATE 85

NOTE 68p.; For related documents, see ED 249 373, CE 040

497-498 and CE 040 594-597.

AVAILA3LE FROM American Association for Vocational Instructional
Materials, 120 Driftmier Engineering Center,
University of Georgia, Athens, GA 30602.

PUB TYPE Guides - Classroom Use ~ Materials (For Learner:’
(051)

EDRS PRICE MFOI/PC03 Plus Postage.

DESCRIPTORS *Basic Skills; Case Studies; Classroom Techniques;

*Competency Based Teacher Education; Individualized
Tnstruction; Job Skills; Learning Activities;
.earning Modules; Mathematics Instruction;
*Mathematics Skills; Postsecondary Education;
Secondary Education; Skill Development; Teacher
Evaluation; *Teaching Methods; Teaching Skills;
Vocational Education; *Vocational Education
Teachers

ABSTRACT

This module, one in a series of performance-based
teacher education learning packages, focuses on a specific skill that
vocational educators need in order to integrate the teaching and
reinforcement of basic skills into their regular vocational
instruction. The purpose of the module is to give educators
competency in assisting students in improving their math skills. It
provides techniques for (1) ascessing students’' math skills in
relation to the math requirements for the occupational area, (2)
assessing one's own recdiness to assist students with these skills,
and (3) working with students to improve math skills. The teacher
also gains skill in identifying specific kinds of errors students
commonly make and in helping students to improve skills in these
specific areas. Introductory material provides terminal and enabllng
objectives, a list of resources, and general information. The main
portion of the module includes three learnlng experiences based on
the enabling objectives. Each learning experience presents learning
activities with information sheets, samples, checklists, and case
studies. Optional activities are provided. Completion of these three
learning experiences should lead to achievement of the terminal
objective presented in the fourth and final learning experience. The
laiter provides for a teacher performance assessment by a resource
verson. An assessment form is included. (YLB)
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FOREWORD

This module is one of a series of 127 performance-based teacher Netional Center staff in the identification of the teacher compe-
focusing tpon-specific pro- mmmmmmmmmm

Tha competen-. __ Milton Amoid, Lowia Cain, Wiliam Chandies, Jirm-Fraxier,
Marshell, Teresa Paige, Thamas Peterson, Masie Schemitz, and

mmmmwmmmdmmm
mewmmmmm

using these materials. Division, and James B. Hamiiton, Program Director, for leades-
mmdtmmmmmmu mwmﬁmm;wa.wwum
planning and conducting training programs  E. m.mmm.mmmm;
mmmmmm.nMnm )

M

and interests. Thomatedabmimondedfofmbyum
and colleges, state departments of education, postcecondary in- : . .
- stitutions, tocal educafion agencies, and others responsible for ~Wonacolt, Program Associalos, ¢ ravision of the maberiaié Yolow-  — e
cnpmmwmnmocmanmmmmmmw ing field testing.
Students in Improving Thewr Basic Skifls—are designed to enable
vocational teachers and other occupational trainers to mtegrate art work, and to George W. Smith, Jr.
metmmmmmmammmmfww _ module production £rocess.
vocational instruction. The modules are based upon 85 teacher '
competmiesidemiﬂedasemmialfamcaﬁomumm
teach and o reinforce bacic communication, computation, and
employment skills as part of the ongoing occupational education
program.

e = e Yy HYOVIKEARS N TSETGTIONS Tiave Con wsited o T fesearch, "
development, testing, and revision of these significant training
materials. Appreciation is extended fo the following nclivid-
als who. as members of the DACUM analysis panel, assisted

Robert E. Taylor
Executive-Diractor. -
The National Center for Research in
Vocational Education

et emrma e rmer o A————— T

AMERICAN ASSOCIATION
FOR VOCATIONAL

' THE MATIONAL CENTER
FOR RESEARCH N YOCATOMAL EDUCATION
THE OHIO STATE Y

<P
<>

The Nedonsl inaetulo for instrscfiona! Matenals

mmwc«wuwmmvmusamwmw
mmwmmmmamw.mm.m
mwwmmmmnm
fultdls its mission by:

¢ Operating information systems and 9rvices. ‘ ‘
o Conductmg leadership development and training programs.

120 Orviftmier Engineering Conter
Athens, Georgia 30002

Tmmmmm_vmmmsm
(AVIM) is 8 nonprofit national instituie.

The institune is & coopertive eHor of universities, colleges and
mammmmmmumsm
and Canadt 10 provide for excellonce in instructional matorials.
rocts from each of the states,
mmmtm,mmmmcmmwm
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metric principles, depending on the occupation. in

- today's tachnological world, & person. without-basic- . Tria modkls s deskgned 10 9ive . compotency

RN R | LN 3

———Unfortunatety, Some students reach You will leammdm;esm assessing students’
| ' Socondaty Of  ath sidts in relation 10 the mth requirements fo.

possessing needed ; the occupational area, (2) assessing your own _

ds;-arxt-

\A.
o

- deciding that they “just coukin't do math” dﬂc . Sommonty n 9 in
areas.

— } fmath, fan ncroe o, BKils."You will aiso gain skill in identifying specific .
—-hind In the-subject, and ave evariualy given up, kinds of errors that students commonly make and in
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2 AMrcomphﬂng the required reeding, planappm-
priate techniques to help students described in given
meWMMM(M

Required

An actual teaching situation in which you can agsist
students in improving thelr math skills. :
A rRSOWCe POrson 10 8886SS Your competency in ag- - -

___..Ing Experience /
3. Given_a case study describing
teacher

catjonofﬁmmsoum (2) to locate additional

Reference: Boyce, John; , Samuel; and Mar-
gotlis, Louis. Mmmmr@mmm

fional Schools. Sixth Edition York, NY: Wiey
Publishing, 1975.
Abasfcmaﬂmnaﬁcsmxtbooktbodmyowsdmtor
college that you can use as a

Ammwmmmﬁummm

mation and resources for students in im-
proving their basic math skills, ¢ the math re-
quirements for your particular | specialty.

fertoﬂmmwdoumems

The Student Guide lo Using Performance-Based M
mmmum»mmmw
inservice teachers and occupational trainers 10 PBTE in gena-
eral and to the PBTE materials.

The Resowrce Person Guide to Using Performance-Based

MMMNM.

The Guwide tho impiomentation of- Perdormence-Based ™~
Teacher Education is designed to help those who will admin-
ister the PBTE program. ¥ containg answers {0 implemernts-
tion questions, possible solutions to problems, malbmalve
ocourses of action.

Q



Learning Experience

OVERVIEW

# Enabling
| Objective

| struction i your awn occupational specialty. .

A

Aftet” commpleting the required teading, devise a method of assessing stu-_
dents’ proficiency levels in the math skills required for a selected unit of in-

- -

You will be reading thd information sheet, Improving Basic Math Skilts in
 Vocalional Education. po. 747 . oo vaTen

/ Optional

Activity
~."a’--

e e A fan i~ gy te— —r e am A et
o ——— e T

You may wish to refresh your knowledge and skill in basic matheratics by

reviewing a math textbook such as the foliowing: Boyce et al., Mathematics

for Technical and Vbcationsl Schools. Or you may wish o review a basic
_ mathematics texthook used in your schootorcoftege. ~ ~

You may wish to consult a math specialist to obtain information and re-
sources for students in Improving thelr basic math skilis, given the
math requirements for your occupational spec!any :

mmmmmmmmwmmmmmmmmper-
formance objectives in a selected unit of instruction in your occupational spe-
clalty. -

You will be evaluating your competency in identifying required ma’n skills by
completing the Math Skilis Checkiist, pp. 19-20.°

~I
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= Activity Some of your studants may lack the basic math skilts required for entry into -
_J Mdmmowmmkwomdmmhowywmmmmm

| ! Math skils, read the folowing information sheet. . . . .___.-

" "IMPROVING BASIC MATH SKILLS IN VOCATIONAL -
— EDUCATION |

your
3 ‘ -~ RN

Ca}ﬂedtoiheextreme.youwowdhavephawa
Job in which you never had 0 count, read or write

numbers, recognize a number as being larger

she can run a maciine, make a sale, of type a busi-  who have done poorly in math are afraid of it. k may

ness letter with ease. seem compiicated and utterly “academic™—an ob-
stacie in school and irrelevant in adulih--od.

Your Role

: “I'll never need to know a numerator from a de-
You may feel that you shouidn’t have to be re- nominator after | ieave this place,” .hey may say. Or,
sponsible for teaching basic math. After all, you're “The square of the hypotonuse won't put money in
trying to teach your students 10 operate machines, my pocket; why bother with it7” ‘

make salgs, type letters, or gain other job skitls, Such attitudes often resuit from a series of earty
isn't it the math teacher's job to teach basic math? failures. Having failed at mastering math in the early
Isn't it your job to prepare students for employment?  grades—for whatever reasons—students may
True enough, but if your students need to be abie to come to think that they just can't do i. They then
use basic math in order to enter the occupation, you avoid taking any more math, or even any courses
“must be involved to some extent in developing their that include math. By avoiding math, they get further
- Math skills. and further behind.

-




—pose.at hand

»
oo

For example, in a merchandising program, stu-
dents work with costs, quantities, markups, dis-
counts, and so on—whici call for a lot of com-
putation and problem-solving skill. Working with
computations involving fractions and decimals
medswbeamwmm.mcuwmmv

techniques
mwnmmm&m
bhavaasenseofmqawumyneededfo:m

= To pat Toath-skills 10 work on a problem, one has.
to be able to (1) recognize the problem, (2) distin-
guish useful from imelevant information, (3) deter-

:

mine whether more information is needed, (4)
mine what mathematical steps can be used o
the problem, (5) set up the problem in a workable
format, and (6) compute the answer.

3

student may need to draw upon knowledge and skil
in four areas:

N\

1 The delineation of fundamental skills is adapted from Cornell inall-
tute for Occupational Educstion, Tescing Mathematcs Skifls m Wocs-
mg:caﬁmmm;c«m«mmmwmm&o.
tion, 1960).

10



how measurements on differ-

- —

7 "Englieh, Tractins and decimals, feet and yards,

musth siiils depend on an

» Eguivelents—Many
- .M of
ont scales relate to each other (9.9.. metric and. .

Finally, help is available. Math specialists in your
institution can heip you by providing advice, texts,
references, assessment devices, math exercises,

special leaming
problems, special education teachers or leaming
disabiiity specialists may be availabie 10 help you.

Before you can begin heiping '
prove their math skills, you will need to prepare for

your students to im-

the task by the situation and your readi-
:vessmmeetu.\buwillmedmassessmtwbw-
ng:
¢ What math skills students will need as they pur-
sue their occupational goals
o Students’ competency levels in relation to the
required skills
o Your own readiness to teach those skills
¢ The adequacy of your instructional materials for
Let's look at each of these assessments separately.

Assess the math requirements. As part of your
instructional planning, you wiil probably have used
occupational analyses or competency profiles 10
identify the minimum competencies required for en-
try into occupations in your vocational-technical
area. You will also have identified the long-range
your program.

goals of the students enrolled ir-
From these two

bodies of information, you will have
to-be covered in your in-

ing objectives for individual
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YbumayﬁndnheWtoworkwiMamamm ' :
inmtyzingmemamwllevelanoodedformm- . " Second, tests 10 measwe basic math sidiis fre-
jous occupational tasks. However, for your pur- mﬂym:soneommmnmnm”
pom?ﬂm‘tmwneooasi?ywm 55500 0T the Tnathy BRI ArRY IpRTe e TusC
skills in a great deal of detall. Therefore, the re- For gxample, the abiiity to use mathematical prob- -
qulrodsldllsslmﬂdbem“synidmﬁyonm ler-soiving skills in real situations may be over-
losked, even when such skifls are crucial on the job.

.MHavmgidenﬁﬁodtfnenuy-hvelmahre- Wmmwmwmm
quirements, you then need to assess students’com-  lems _are used in this way, othef factors may affect

petency levels in relation to those requirements. You  the students’ performance. For example, a student

candotmsfonnauyorwounally mmmmesmaynotb:b:bbbw;
Use of a formalized approach is acom. e problem, oven though he or she might be

mon method of math skifis. A math spe- I 90 90 I a real situation.

ciatist may have applicable tests or be willing ‘0 heip O, if the word problem is not relevant to what the

you put together a test appropriate for your specific  student is leaming in.the program, a necesaary ele-

o . program. However, a faw words of cmmn about ment of motivation may be missing. The student _
usmgtonnahzedtestmgfortﬁapumooearemm - may simply not care enough 10 figlire out how many .

— Fwst aﬁMWMWMMb& ,80me hypothetical set of circumstances. S

subject may simply freeze up when faced with a  test skills such as identifying a
wholepageofpmﬂm Atmtngmuaﬂonora in its natural context, distinguishing rele-
massofnuntbapwblecnscanﬁeggumxie%y, vant from irrelevant information, and so on. Most
as a result, the student may be unwilling to try word the problem, with just the
solve the test problems lfao‘dwoto&reaultsprob- information, and with key words to suggest
ably will not give you a true picture of his or her abil-  what 10 take. In a sense, everything is laid out
. oxcept the computation v
~ 12
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* lowing suggestions can help you ¢ minimize prob-
Floms such as these:

o Koep tests short. It a student is having trouble
with one o two problems, why give the student
ten prablems of the same tyne? I you have
many different skills to assess, it may be better
to give several short tests at different times than
0 administer one long test.

e Be swe roading levels, vocabuiary, and testing
methods match your students’ capabilities. Be
aware of the reading difficulties and other spe~
clal needs of individual students. Try altemative
approaches that meet their needs, such as giv-
ing word problems orally.2 -

e Make sampie problems reafistic and refevant to
your program and students’ occupational inter-
ests.

e Try to make the testing situation a positive, non-

ing experionce. Explain the purpose

and procedures of the test clearly, Review vo-

cabulary if necessary. Explain the relationship

of math abilities to the rest of the instructional
program.

o Afterward, review the result: «f the test with

each student. In order to pi.ipcirt specific diffi-

culties, go over each probler:: ine student got

wrong, and have the student explain the pro- °

cess he or she used to solve each problem.

o Show students how to-seif-evaluate. Let them
participate in deciding where they need addi-
tional help. Taking responsibility for this deci-
sion may help them to approach the subject
constructively.

You may choose to limit formal testing and to take

an informal approach. Such an approach might, in
fact, give you inforggation that is more useful for your

" purposes than a more formal approach. By focusing

Lt

on the ways nath is really used on the job, you can
devise informal situations to assess students’ abili-
ties to perform the related math.

For example, you might decide to have students
do individual shop projects. You could ask them to
figure out the exact materials (type, size, amount)
they will need for their projects and to come to you
with their orders. By reviewing—with the students~—
their orders and their methods of amriving at them,

you could assess their abilities in a given set of math .

skills. From this and similar situations, you could de-
termine student needs in relation to basic math and
derive a set of leaming objectives for each student.

2. Yo gain skill in selecting testing methods that are appropriate for stu-
donts’ special needs. you may wish 10 refer (0 Module (-9, Assess the

™ Progress of Exceptional Studernss. ‘

11

your knowlédge

* Your understanding of the ur.derlying concepts
o Your ability to perform the mathematical opera-
tions

e Your ability to help your students ieam those
" operations |

You can test yourself informally by working
sample problems and trying to explain how you
worked them. It may also be heipful to review a ba-
sic math text to refresh your memory or refine your
skills. Again, a math specialist can serve as a valu-
able resource in your self-assessment and in help-
ing you brush up wherever necessary.

Assess existing materials. With the required
math skills and the stuL.ents’ present skill levels in
mind, you will need to review your instructional ma-
terials. in determining whether they are adequate
for improving basic math skills, you should consider
the following questions:

® Do they cover math skill development ade-
quately, or do they assume basic math profi-
cier.cy and go on to more complex math skills?

e Do they present basic math in ways that are
appropriate for your students’ leaming needs?
(For example, do they use communication
channel;—auditory, visual, or kinesthetic—
through which individual students leam best?
Are reading and complexity levels appropriate?
Are the organization and pace suited to the stu-
dents’ attention spans and ability to focus?)

¢ Are explanations clear and simple?

e Do the materials provide enough opportunity
for practice?

o Are the practice problems relevant to your stu-
dents’ interests? Are they relevant to your pro-
gram?

e Is the-material presented in a way that is ap-
pealing and nonthreatening?

Based on your ..sessment, you may need to
adapt your materials or to locate other materials to
supplement or replace them. For example, you
might revise existing materiais to include more de-
tail, to simplify explanations, to reduce the reading
level, or to make sampie problems more relevant to
your students’ interests.

13 -
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terials and locating othqy apgropriate resources.

Work with Students
When you know what math sidlls your students
need and where they need heip in those

e Create a positive atmosphere.

e Individualize instruction.

¢ Teach math in the coniext of occupational skill
development.

e Use visual and tactile means to reinforce math
concepts.

o Provide practical math activities.

3. To gain skill in evaiuating, adapting, or developing masarials 0 meet
students’ speciel needs, you may wish 10 refer to Module L4, Provide
Appropriate Instructionsl Materigly for Exceptiona! Stucents.

12

: positive
about the role of fear and anxiety in math

>

Let's look at each of these strategies in more detail.
Cronie 8 We have taliked

Creating a positive atmosphere is essential for over-
coming negative attitudes that may stand in the way
of improving students’ math skifis. You probably al-
ready use a variety of positive approaches in your -
reguiar instruction. The same approaches, reviewed
here, will serve well in the context of improving

Firat, and perhaps most important, is to project a
positive attitude. You need to show that you have
confidence that your students can learn math. While

" apositive attitude on your part won't guarantee your

students’ success, a negative attitude witt very likely

the potential for being wrong. K may be just a matter

of choosing your words carefully to reduce & xiety. | .

For example, you might refer to "your answer”
rather than “the answer.”

14
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Say.brinstance,matyouhavagivanapmbbm

and are caliing on individual students: “John, what's
your answer?” “Amy, what answer do you have?” As
::mxmgim, you coukd write all of them on

board, randomty, right or wrong. Then you could
work the problem on th.: board, ignore all the

wrong
- answers, and reinforce the right one. No one in this

situation is penalized for being wrong, and everyone
seeas how your answer is obtained. '

A third approach to creating a positive atmo-
mwwmmmmm
Myﬁorimprovingmeirownmamm.maﬂs,'
you want to encourage them to make a conscious
decision that they need to improve their skilis and
that they will work toward that

To make this kind of commitment, the students
must be motivated. They need to understand just
how important math is to tham, Each student in your
ptogtamhasanoocupationalgoal.nmaybehelpful
todiswsswimyourstudenmspeciﬁcwaysmm
math relates io their goals. For example, you might
review some of the job duties refated to a student's
occupationai goal, pose hypothetical on-the-job sit-
uations, and have the student consider how well he

.0( she would get along with his/her present levels of
~ math skill.

Somestudentsmaybebettermoﬁvatedby
seeing the importance of math for outside interests
(e.g., understanding batting averages, figuring ma-
tzﬁalsneededforahobbxevenplayingpoker)or
for getting along as a consumer. For , you
could say to students something like the following:
“You're on your own, you've got a job, and you're
making money. You can finally buy that color televi-
sion you've beeh wanting. Are they going to come
and take it away in three months because you didn't
understand the interest rate for the instaliment pur-
chase and can't make the payments?”

For other students, such topics as eamings, pay-
checks, overtime, bonuses, and getting ahead may
be the key. Knowing your students’ interests will
help you determine how to motivate them to take
responsibility for improving their math skills.

Students are £iso more likely t0 take responsibil-
iy for math skills improvement if they take part in
the assessment and decision-making process. Stu-
dents who evaluate their own performance and de-
termine where they necd help are much more likely
fo take the help seriously and to work toward

A

Vs

13

You could, for exampie, invoive a student in re-
viewing the math skills analysis for the chosen oc-
cupational goal, taking a skill test for the required
math, assessing his or her own performance, and
identifying weak areas. The student would then
need to decide whether he or she wants to work to
improve in the weak areas in order to pursue the
long-range goal. If so, the student could then take
part in setting his/her own leaming objectives.

A student who participates in this kind of process
is likely to feel a greater sense of responsibility for
achieving the objectives than a student who is
simply toid that he or she needs to improve. And the
atmosphere is going to be much more positive when
students are working toward chosen goals.

Another way to create and sustain a positive at-
mosphere is 1o build on success. This can help to
increase students’ confidence in themselives. The
assessments that you have done will show not only
what the students can't do, but what they can do.
Thisisagoodplaoetostan.\bucanfocusonthe
students’ present skills by giving them problems you
know they can handie. Then you can reinforce their
success and point out practical applications for the
math they already know,

For/mémple, if you have a student who can add
multiple-digit whole numbers fairly well, you might

/pdmouthowwsskillappuestobalancingadwck-

book, totaling a sales check, and so on. Or you
might choose fo give the student tasks such us
these on which to demonstrate his or her ability.

15



As your students’ confidence grows from realizing
what thev can do, you can gradually work up to new
skills. Of course, in order to build on success, stu-
dents nved to experience success with each new
skill. As you infroduce new material, you should be
looking for ways to foster success.

One strategy is to prepare the students properly
for each new skill. For some students, reviewing
new vocabulary will help them to understand a new
concept. Relating new ideas to known concepts is
also very helpful.

For example, 700 yards might be meaningiess to
a student until he or she relates it to the length of a
football field. Staying with the sports aralogy for a
moment, a student who isn't grasping the concept
of divisior: might already understand the concept of
“half the distance to the goal line” without having
recognized it as division. '

it is also important to avoid overwhelming stu-
dents with problems they can't handle. It can be
very discouraging for a student who is struggling
with a new concept to see thirty problems on a sheet
of paper. It would be far better to let the student try
one or two problems. Then, when the student is
ready, you can give more problems for reinforce-
ment.

Finally, an important part of creating a positive at-
mosphere is 1o make learning enjoyable. For most
students having trouble with math, math has never
been fun. But if you are cor’.vent your students can
succeed, if the environment-i ng—
your students want to leam, and if they are ¢xperi-
encing some success—if all these corditions are
met, then improving theit math skills at least will not
be a negative experience. You can make it even
more positive by choosing leaming activities that
are enjoyable for the students.

Games, brainteasers, tricks, and shortcuts for
solving certain kinds of problems can be more fun—
and, in some cases, more instructive—than working
a page of problems. A math teacher can probably
help you locate a variety of enjoyable activities that
you can tie in with your instruction.

Knowledge of your field will probably give you ma-
terial you can use to create hypothetical job situa-
tions involving math. it can be both fun and instruc-
tive, for example, for students to figure out what
went wrong, mathematically, to cause the person in
the hypothetical situation to arrive at a silly outcome.

Another way of making math enjoyable is to keep
students' interest high by relating math to things in
which you know they have an interest—hobbies,
sports, home-life, career goals, and so on.

14

| cut the fertilizer
formula in half by
dividing each ingredi
by ¥2.~.

ent

When you reallygét,thestudénts involvad,
can *ake advantage of their interest level by
ping the activity midstream-—while interest is stil

high—and picking it up later. In the meantime, they
migtﬂevenspendsomﬁmﬂﬂnklngabmnma.
you were working on. \

a -based vocational program, you wifl
find it quite natural to individualize instruction for
math skills improvement in the same way that you
have done s for the rest of your program. if you are
in a more traditionally organized that em-
ploys primarily group instruction, you still may find it
helpful-—even necessary—to individualize the math
portions of your instruction.

We have discussed the importance of assessing
occupationa! math requirements and students’ re-
lated abilities in order to set leaming objectives. We
have also noted the need for a positive atmosphere
to enhance students’ commitment to achieving thelr
objectives. Naturally, you will also want to plan your
instruction so that it enables each individual student
to meet his/her objectives. In aadition, you may find
that individualization permits you to meet students’
needs with the least interruption to your ongoing
program.

in planning how you will assist students in improv-
ing their math skills, you may find it helpful to keep
the following guidelines in mind:

o



————of this-process:

e Instruction should contribute directly to each
student’s long-range occupational goals and
. immediate objectives for math skilis improve-
ment. The students’ leaming objectives will dic,
tate what you teach. Whether you use group or
* individual instruction for specific portions of the
content ‘will depend to a large extent on how
manv students need help in a given area.

e Leaming activities should be varied and should
permit each student to begin at the appropriate
level and proceed at his or her own rate.

with students’ individual needs with regard to
leaming style and preferred grouping.
For example, one student might respond to a
one-to-one explanation of a skill that is giving
him or her trouble—say, multiplying fractions.
Another might need practice in multiplying frac-
tions to refine his or her skill. Perhaps leaming
activity packages, a game, a simulation, or re-
peated practice on supervised laboratory tasks
would help this student.

¢ Evaluation procedures should allow each’stu-
dent to be evaluated when ready. Opportunities
for seif-evaluation should be provided to en-
courage in students an ongoing sense of re-
sponsibility for their own progress.
Since checking one’s. answers is a good prac-
tice in math, methods for doing so should be
taught with each computation skill. Self-
evaluation can be used as a natural outgrowth

Teach math in the context of occupational skill
development. As a vocational-technical instructor,
your main task is to prepare students for entry into
their chosen occupations. If your students need to
improve their math skills for job entry, you will need
to look for ways to incorporate math into other areas
of your instruction, - .

As we have already discussed, weaving math into
your ongoing instruction will benefit both you and
your students. For you, it will reduce the amount of
extra time required beyond your regular vocational-
technical subject matter. For your students, math for
a specific purpose will have more relevance than
math as a separate subject. it is likely, therefore, to
be more interesting, and it may be easier to under-
stand as well.

As part of your math skills analysis for the occu-
pation, you will have identified tasks in which math
is used. These tasks are the most likely context for
teaching math. Your own situation will dictate how
you incorporate the math, but let's look at an ex-
ample of how it can be done.

Imagine that students in a clothing program are
going to learn about altering pattems, and the in-
structor knows that one student is having trouble
with fractions, Without taking advantage of this con-
text, the instructor could decide just to plug in a re-
medial unit on the related math before getting into
pattern alterations with that student. (Using this ap-
proach, chances are that the instructor would either
tum off or scare off the student.)

e Students’ vocational-technical [nterests may
. serve as the basis for individualized instruction.
If you capture their interest with something that
“hits home,” you may well accomplish that
sometimes-difficuit task of motivating individu-
als.

For example, is a student in a hospitality man-

agement program dreaming of 1 unning a fishing
todge one day? By having that student plan the
facilities and staffing for such a lodge, the in-
structor could give him/her a lot of practice on
basic math skills.

¢ Personal interests—leisure activities, home in-
terests, hobbies, and so on—may aiso be good
sources of math activities. For example, if one
of your students is a displaced homemaker with
small children, you could come up with many
problems related to family budgeting. For a stu-
dent who puts a iot of time into working on cars,
you could devise problems related to costs of
parts, speed, RPMs, horsepower, fuel costs,

\ and so on.4

4. To gain additional skifl in individualizing instruction, you may wish 10
refer to Module C-18, Individualize instruction.

15
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On the other hand, the instructor might devise a
way to work the math into the unit on alterations.

wearing improperly fitted clothing. He or she
might then describe a set of measurements that do
not comrespond to any given pattemn size and ask
questions such as the following: How would this per-
son look in a size 12?7 How would you make a size
12 fit her property? '
Then, as the instructor explains how to make spe-
cific adjustments (for example, evenly reducing the

~ pattern 2 inches in the hips), he or she could give
fractions.

the struggling student extra help with.

You can see that the difference between the two
approaches is that, in the second, the additional
math help was given as a part of the occupational
skill being leamed, not as a separate math unit. As
such, it probably would have had more meaning and
purpose for the student.

Use visual and tactiie means to reinforce math
concepts. A major stumbling block for some stu-
dents is their inability to relate mathematical con-
cepts to things they already know. Math by nature is
symbolic. To really grasp the underlying meaning,
studénts have to be able to “see” the symbotism.
And they need to see that mathematical facts are
true no matter what objects they are applied to—
that the sum of 8 and 4 is 12, whether cans or
inches are being added. ‘ :

Another visual technique, which we have already
tatked about, is to relate mathematical ideas to con-
the students already know. For exampie. how

cepis
_long is 15 millimeters? Some students would draw

a blank. But, compare it to 16mm film, and students

who have hanuled movie film will probably get a

rough idea.

Endiess examples could be given for visual tech-
niques. You can probably think of many that natu-
rally occur in your instruction.

Provide practical math activities. You are al-
ready aware of some of the disadvantages of using
Wwordp:oblmbpmﬂdeptminm
solving in the vocational-technical classroom. For
many reasons, they tend to be an ineffective test of
problem-solving skills and often seem imelevant to
the vocational-technical skills the students are
leamning.

However, your class or lab is-a natural source of
real problems 10 be solved through math. Situations
that arise on the job or in-daily living can also be
simufated in class to give students practice in asking
themsetves the right questions:

e What do | need to find out?

e What do | already know that cun help me find

1 the answer?

e What more do | need to know in order to find

the answer?

e How can | use what | already know to find out

more? .

clear. One is to use physical objects for demonstrat-
ing math concepts and to have students manipulate
those objects. Hands-on experience is one of the
most effective means of leaming math concepts.
Say, for exampie, that a carpentry instructor is
talking about dividing a board into equal lengths.
Demonstrating this' concept by- dividing an actual

board into 6 equal lengths may be much clearer

than dividing 12 by 6 on a chalkboard. Having stu-
dents do the measuring and cutting would be even
inore effective. You can probably think of many other
examples in your own area—using money, cups of
flour, containers of water, lengths of yard goods,
quantities o1 nails, or whatever objects are appro-

priate.

Visual demonstrations using such aids as count-
ers, pie charts, graphs, or folded paper &ra “aiso’
helpful ways for clarifying math concepts. The more
the students manipulate these materials them-
selves, the better their chances of understanding

the concepts.

e What is the solution?
The student who can ask the right questions is more
likely to be able to solve problems on the job using
other math skil's (computation, algebra, and so on).
You can probably identify many problems that
arise in your vocational-technical area that can be
soived mathematically:
e Increasing or decreasing formulas or recipes
° P}anningamcguntsc»fmateriextsneededforsvpe~
cific shop projects
o Predicting results of changes in speed, velocity,
temperature, or other variables
e Predicting «wventory needs
o Computing budgets

_ You can se problems such as these to demonstrate

0. -the-job problem solving.
problem-solving questions and related math can be
applied to a classroom problem (in this case, buying

fabric for draperies). :

18
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- What other information is needed? R T B

SAMPLE 1

'APPLIED PROBLEM SOLVING

. Figuring Drapery Fabric | -

What do | need to find out? ' “ ,

" How much fabric should | buy?

What do | already know? . _leserop
3 identical windows, sizes as shown f
Finished length: r2E 3 I
Meader allowance:  3in. + 3in. = 1n. gg |

4

Hem allowance: 3in. + 3in. = 6in.
Total width: face of rod + 12 in.
Fabric width: 44 in,

Unfinished drapery length per window
Number of paneis per window
How can | use available information to learn more?
Unfinished length = finished length 2
+ header allowance + 6 Yl
: _ + hem allowance ,
Panels per window = total width x 2 84" Lrefinished qu{’n
fabricwidth 54 66 pands')er
X 2 44| window

.
a~

+

- 5QIvg problems that anselater on the job.

What Is the solution?. b ﬂ :

Amount of fabric needed =  unfinished length 84
X number of panels per window X 3
X number of windows X 3

84 . | 21 yords '

X 3 "156 inches 30[756 Ofrw
X3 - | 36
156" ~36

As students participate in solving these kinds ot e Figuring interest on an mstallment purchase
problems. they become better able to use their skills e Fiqunng total. up. and tax or a salescheck and
ndependently. This 1s 1important: it will allow them to splitting the check among several peopie

If ime permits. you might have each student bring
Problems reiated to personai mterests and daily  such a problem to be solved by the class The class
hving can also provide the same kind of practice  can work together 10 set up the problem. dentfy
For example avatlable and needed mtormation. and compute the
e Planning a schedule to get specific things done  ANsSwer
N a givert amount of time
e Recenailing a hank statement with the chock
book register

17
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oocupational sppc.any Henﬁiy a unit of.msm:cbon in your that re-

if you are in improving your own skills and knowledge of basic
mathematics, may wish 10 review a basic mathematics textbook used in
your school or .

Another option ig 10 review pertinent sections of the following supplementary

reference: ) ot al., Mathematics for Technical and Vocational Schools.
This text is writtan in simple and is intended for people who will be
mﬂdngwim and machinery. 1 through 4 deal with common

, and ratios and proportions. Also addressed are ge-

omehygrams. instruments, and a variety of industrial applica-
tions of math. ‘,..apmblansmvocaﬂonanyodented

uMMmmwmmmmmrmmw
their basic math skills, you may wish to consult a math specialist. Such a

wmmqmmnmmmmmmm

e Sample devices or assistance in devising your own mears
of

) Assistwmhevaluaﬁnghsﬁmﬂonalmaﬁeﬁalsforbasﬁcmaﬂwidllskw
provemesit

° Mviceand}esoumesforadapﬁngorsupplementingexisﬁngmatenals
° Smcesofpaslcnmﬁmawﬁalsandmwﬁesrelatedtoyourconm

area .
You should be to locate a math specialist who can help you within the
math ofyourownsdvooloroalege

v
i
| Lt

Asmmmatyopa'ebwhhgmavocamtodmalpmgmmmyourom

for students 10 'the student performance
unit of instruction. Besure&ohdudenotonlybroadareasofmathsknll(eg.
computation), btnalsospeciﬁcsklls(eg addition of whole numbers).

After you have identified the math skills required for students to achieve the
student perforrmance objectives in a selected unit of instruction, use the Math
Skills Checklist, pp. 19-20, to evaluate your work.




_ MATH SKILLS CHECKLIST

— Directions: Place an X in the NO, PARTIAL, orFULLboxmmicatethat Name

each of the following performance components was not accomplished, par- °
tially accomplished, or fully accomplished. If, because of special circum- Dese
stances, a performance component was not applicable, place an X in the’
N/A box. Resource Person —
LEVEL OF PERFORMANCE
. v i
=~ identifying the required math skills, you: ¥ & ﬁ
1. revnewedmesmdentpefformmmmmdudedinmeunnof
ISIUCHON .o...v..veoesereeosreoreeooresesssorsosre o 0O O
2 cdenﬂﬂedbmadamasofmaﬁaskiﬂmquiredforadueﬂngmobyec ‘
tives, including the following, as appropriate: \ .
a quantification ... D :] [:l
b.computation ... D D
C. MOASUNOMONMT ...ttt ettt teeeseeaeeeeeeeenns D :] D
d.oestimation ...t D D D
0. Problem SOIVING .........cooiiiiiiiiii e D D D
. f. comprehension of equivalents ................................... D [:] D
W g organization of data .. . ] O
hoalgebra ... D D D
LoQEOMBITY .o D ::J D
- 3. identified specific math skills needed for achieving the objectives, in-
cluding, as appropriate, the ability to:
a. readandwritenumbers count, and order numbers ................ E] D D
b. add, subtract multiply, anddividewholenumbers ................. [:I [:I D
C. add, subtract, muMplyanddeefrawomandmixednumbers D D [:]
d. add, subtract, mumpfy.anddividedecimais ......................... [:l D D
e. make, use, and report measurements (e.g., of time, temperature,
‘or other unts pertinent to the specific objectives to be achieved) D D D
f. estimate measurements and quantities e D D
g. use problem-soiving techniques in solving on-the-job problems ... D D [:]




1~ ‘;Iﬂ“

‘ . : é'
h. relate measurements on different scales (e.g., metric and English,
fractions and decimais, feet and yards, or other scales used in the .
selected unit of INSINUCHON) .........cccovviiiiiiiiiieinennnnnn,
¥ i. apply and geometric principles to practical, on-the-job

K Level of Performance: All items must receive FULL or N/A responses. If any item receives.a NO or __
- PARTIAL response, review the material in the information sheet, Improving Basic Math Skills in Vocational
. - Education, pp. 7-17, or check with your resource person if necessary. :

For the unit of instruction you selected, develop in writing an activity for
assessing students’ levels of proficiency in the math skills required to achieve
the student performance objectives in that unit. Your activity may include
written tests and/or other tlassroom or lab activities through which you can
assess pioficiency in the identified skills.

After you have developed your assessment activity, use the Assessment Ac-
tivity Checklist, pp. 21-22, to evaluate your work.

22
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_ ASSESSMENT ACTIVITY CHECKLIST

T Divections: Place an X in the NO, PARTIAL, or FULL box to indicate that e

, Sally accomplished, or fully accomplished. If, beeeuseotapeciddmf:r: Dete
stsmsapadummco:monmtmnotappﬂcable place an X in the

N/A box. : Roscurce Person
e LEVEL OF PERFORMANCE
Your assessment activity: N ,‘ip “?
1. ingludes one or more of the following assessment devices:
a. informal situations devised to assess students’ ability to perform |
-therequired skills ...................cooiiiiiiiiiii i D :1 D ‘
b. existing tests covering the required skills ........................... O O :
c. tests specially developed to assess the required skilis ............. D D D .
2. covers all the math skills identified within the selected instructional
unit ....... Attt et it rerannaas n ............................. . D D D
3. includes activitiesftest ftems that focus on ways the identified math
skilis are actually usedonthe job .............cccveviiviiivnnnnn..... D E D
4, ’Mummmmnmmatwmmmmappwpmuen» )
B s s e Y B O-0 08
5, mcludesprobiemsmatamreausticandreievafmo: -
a. the selected unit of instruction ............................... Ceeiens D D D B
b. students’ vocational interests ........................................ D D D :
6. provides opportunities for self-evaluation ............................... D D D -
7. includes one or more of the following strategies for making the situa- '
tion as nonthreatening as possible: »
a. presenting the activity/test in the context of regular activities .. .... [:] D D :
b. explaining the relationship of math to other program act -ities ... .. [:] D D
c usingjustoneortwogmblemstote&e@maﬂxddﬂ ............. D D [:I
d. using several short activities/tests rather than one longone ....... D D D
) that levels, and t methods
" ot i s e e e 0 0 O
f Wmamﬂwmwmhm ..... D D |
g. reviewing vocabulary, fneeded .................................l D D D \
h reviewingaesessmeruresunsmead\stmn ................... D D D
21
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Lovel of Performance: ANl items must re~eive FULL or N/A responses. Iif any item raceives a NO or

PARTIAL response, review the material in the information sheet, improving Basic Math Skilts in Vocstional
Education, pp..7-17, ummmmmﬂw
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Activity Once you know what basic math skilis
need help, there are a variety 0f techniques you can use 10 help them im-
s prove in specific skills. By and large, you can do this within the context of
’ mmwmm . For information on heiping stu-

nmm:podﬁcmm read the following information sheet.

IMPROVING SPECIFIC MATH SKILLS

Lot us say that, through your assessment activi-
ties, you have- dentified -math-skills-that your stu--
dents need t0 improve. You have aseessed your
own math skills and are prepared 1o work with the
students individlually and jn a positive atmosphere.
How can you do this in the context of your ongoing
vocational-techriical program? .

First, you will need to identify exactly where each
student is having trouble 80 that you can give each
student just the kind of help he or she needs. There
are several things you can then do to help students
improve specific math skills: ,

Pinpoint the Difficulty

¢ Pinpoint the difficuity.
nipulative activities t0 explain mathematical

° M'onepedﬂépnublanmwmtome

larger sidil.
o Provide practice activities.

Let's take a closer look at each of these tasks
relation to specific math skifls. .

But the instructor stifl needs more information.
Does the student naed the basics of muitiplication?
Are multiplication tables the problem? Or is it some-

thing like carrying numbers or placing decimal
points?

One way to pinpoint the problem more specifically
is to use diagnostic tests. You may be able to ‘
tain such tests from a math specialist. They are

Ancther way to pinpoint the difficulty is to develop
a checklist of the skifls, or subtasks,




SAMPLE 2 |
MATH CHECKLIST S

.mmmmmmaam gsbammdaddslnm
wmbenoit Ce ettt eeieetea e te ettt reeternenreeneernrnrrans

d. mitestotalmforcokmmdmcﬂybeiowcoﬁm ............................

e. if sum has two digits, mmmmmmmmm
cagries the first-digit to-the nextcolumn....~..... bee Y eieerireeaeerraerenenrenns |

f. adds camedmr'mmw'gmmm ........... . / 1

g. rvoeatspmomforeadwokmm ........... reeerrrer—— R vevevrreeen

h. forﬁnal(leﬂ-hand)column mmmamwmmm D

I.checks answer by adding in reVerse tiBCtON . ........xwwvsrees

You can develop checklists such as those shown
in samples 2 through 5 for any niath competencies
that you identify in your occupational area. With the
math operations broken down into subtasks in this
manner. it should be easy to pinpoint what skills and
subtasks are giving students trouble.

Another way to pinpoint difficulties is to have stu-
dents demonstrate how they work problems. If
you have a student who is having trouble with divi-
sion, for example. it can be very enlightening just to
watch the student work a few division problems. if
you discovered the students difficulty initially
through a test. you.could simply follow up by having
the student show you the process he or she used in

solving those_division problems. With your checklist
of division subtasks in hand or in mind. it should be
fasrly easy fo pirpoint where the student needs to
improve.

One student might need help with the basic num-
ber facts. Another might need to review the whole
concept and process of division. Still another may
simply be getting hung up on a particular subtask,
such as bringing down numbers or inserting zeros.
It would be pointless to give each of these students
a detailed explanation of how division works. By pin-
pointing the trouble, you can tailor your mstruction
to each student’s needs.
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You are likely to find that some students really do
lack basic understanding in one or more areas of
math. Perhaps a student can't handle division be-
cause he or she has never really understood the re-
lationship between muitiplication and division. Such
a student will need some basic groundwork before
he or she will be able to handle the division rocess
very well.

You will have to decide whether you can provida
the help the student needs or whether you should
refer the studen? to a specialist for mote intensive
instruction. ! you do refer the student, vou will prob-
ably want to plan some supportive activit.es 1o use
in your own program.

If you determine that you can assist the student,
you need to plan learniry activities that include the
following:

¢ Simple. clear explanations and basic rules

e Euplanations cr applications related .o program
content

e Demonstraticns ¢! step-by-step procedures
e Visibie of tangibie teach:ng ads
¢ Mamipulative activities

Sample 6 shows an excerpt from a handout incor-
porating several of these strategies, which might be
used m an automotive program to help explain a
math concep.. The handout could be used in com-
bination with an oral explanation, a chalkboard dem-
onstration. and the use of real objects.

Manipulating objects 1s another effective way for
a student to learn underlying matn concepts. You
can probably think of many hands-on activities ap-
propriate to your own program that could be used to
teach math concepts. For example:

e Adding coins. nails, or the inch markings on a
ruler

¢ Subtracting money pipe lengths. or patient in-
put output

o Multiplying ingredrents. tax. or stock

# Dividing a board iength. apie or a template into
equal parts

» Measuring wire. floar space. or paper

e Folding paper or fabric info equal parts or geo-
metric shapes

One point you will need to consider in teaching
math basics is how much your students really need
to know for occupational competency. Take, for ex-
ample, detinitions or labels. Your students may not
really need to know the terms multicher. nuitipli
cand, and product.

On the other hand, you may decide that using
those terms makes it easier for you fo teach the pro-
cess of multiplication. In that case. you would prob-
ably explain the terms so that the students would
know what vou are talking about. But you would
probab’y not require them to know the terms in order
to demaonstrate competency in multiplication.

27
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~Work on Specific Problem Areas

We have taked about starting af the beginning—
students who have a
knowledge. For many

the basic math

We afl know that you can't do math unless you
know basic number facts (4 + 5 = 9, 7 x 7 = 49,

~and so on). The number facts for addition and sub-

problem because they
only invoive combinations from 0 to 10. Multiplica-
ﬁonfae(s,ofooume.manomermaw;u»yseem
fo be a major stumbling block for most math-
deficient students.

This presents a dilemma for a teacher trying to
heip students improve their math skills. Do you work
with the students to help them leam the number
facts? Or do you help them find shortcuts—ways to
get around leaming the tables? Or do you perhaps
try to do both?

it may be unrealistic to expect some students who
are having trouble with math to memorize muitipii-
cation facts at this stage of the game. it may have
been the insistence that they must leam their tables
that created the barrier in the first place.

Then how do you help these students? The an-
swer lies partly in the occupational math require-
ments. if the worker is going to.have to recall num-
ber facts quickly in order to do on-the-spot
calculations, then there may be no way around
leaming the tables. In other job situations, using
shortcuts and aids may be an acceptable altema-
tive.

Besides, student use of calculators is increasing
dramatically. As calculators have become smaller
and less expensive, many more students have
gained access to them. Some even have them built
into their wristwatches. ' .

So.youareﬁketyﬁohmsmdentswhoaregoing
to us8 calculators no matter what you decide about
their appropriateness. But students shoukin't de-
pend totally on a calculator, because things can go
wrong. A student may push the wrong button or not
push hard enough. A student may push two buttons
gteoncemmesammwnm.mﬂ)ebauerymay

Ability to estimate is the key to recognizing -
whether the calculator's answer is comect. (if a stu- _
dent expects an answer t0 be somewhere around
4,000 and gets an answer around 4,000,000, it.
should be clear to him or her that something is -
wrong.) And in order to estimate, students need to
kr--w basic number facts.

Consequently, whether or not calculators and
charts can“be used on the job, of the
number facts is still valuable. Leaming those facts
through memorization, flash cards, and other rote
methods.is effective with some students.
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SAMPLE 8
@ /DDITION CHART

Directions: To add two numbers, find one number alo

Run your fingers along the two rows until they meet,

Example: 8 + 4

s Find 8 on tha top edge.
e Find 4 on the left edge.

e The “8" row (going down) and the 4" row (going across) meet at 12. The answer s 12.

ng the top edge and the other along the left edge.

1 2 3 4 5 6 7 8 9 | 10
1 2 3 4 5 6 7 8 9 10 | 11
2 3 4 5 | 6 7 8 9 10 | 11 12
R 5 | 6 7 8 9 10 1| 12 | 13
4]y 6 7 | g 9 | 10 Y 12 13 | 14
s e | 7] el 90 T 2T e et s
6 | 7| 8 9 [ 10 | 11 2 | 13 | 14 | 15 | 16
1 e e 10 | 11 12 | 13 | 14 | 15 | 186 | 17
. s | 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18
| 9 151 11| 12 | 13 | 14| 15 | 16 | 17 18 | 19
5 10 RTHE 1_2_*”;5 14 15 16 17 18 19 | 20
B
31
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SAMPLE 10
NUMBERHR LINES ' S

Number lines are two s~ irate, movable strips of paper (rulers can also be used). They are moved in
relation to each other to add or subtract. ‘ ' , D B

Example: 4 + 6 e -
e Place two number linesonﬂvetahle,on&aﬁwemmher e .
o Find 4 on the first line. .- - |
. Plaoeﬂmfrmtend(ﬂlezampoini)oﬂhesemrunwnberﬂnadlrecﬂybemme4mthéﬁrsw !
. Findﬁontheseomdﬁneandreadtt\ammberaboveitmﬂ\aﬁrsﬂm m:answflaz ;

-

S

'
%

e To subtract, reverse the process. ' T

However rote methods may repel other students  addition and multiphcation combmations are  the

e actuaiy prevent them from fearming. For these  same i reverse Students need 10 know  that f
studwfs using memory ardds (charts and calculy 7 - Hoescapes them  they can turn i ground
10rs) Mdy Not seem 1o them ke atedous earming  maybe d - 75 easer Likewise 7 - s the same
exorase Thus ney may refam atleast some ot the  as s/
most commonty used combinations, so that they
eventudady reter 10 the ads ess As students learmn
e number tacts imed aohs recorded on g chart
10 Show progress may dlso help students retan
these facts

You can aiso suggest that students move gp or
down a notch on ther mental tables when they gt
stuch Forexampie. 4 8 - 6s hard they need o
how that they can try 8 - 5 and then add anothes
& The o with hotty of these strategies s for sty

Beyondg these micthods a3 fow hints muay heu’;‘» agents o feart o work from what they do know
y oLt stadents F o oxampro yOU gt Dovnt oty

O
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il mi
i -

o mupmonwnhonw—‘“m
problem

~——

the student aligned the numbers on

right. This gives 347 a
value of 3470. The answer of 1790 is quite dif-
ferent from the correct answer of 4913.

the left instead of on the

5260

1790

o Subtracting a number from xero and getting

the same number—Here the student sub-
tracted 7 from 0 and got 7, instead of borrowing

and then subtracting 7 from 10.

5200
S4F
4827

——
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SAMPLE 11

GROUPING NUMBERS IN AN ADDITION PROBLEM

SAMPLE PROBLEM: 47

28R3

21
+19

SOLUTION: )
1. GROUP NUMBERS

4 7
= 1
15=(5 3} 0

6 Z = 2

5 6
10={3 } 12

2 } -
1= 1 9 10
2. ADD RIGHT COLUMN AND CARRY

® | P

12
(3 10
carry ™ 4
3. ADD LEFT COLUMN
15
10
]
(+3)
29 4= 294

EKC

Aruitoxt provided by Eic:

35

' “ wxmq}

*1‘.‘,.",-.:
; ‘
Ww‘n S
Yo .
f"'ﬂ' . PR
§ it R
“Aw., ”\ \“,t“t‘ s

- -

gz



o Forgetting to decreass the number bor-
" rowed from—This time the student borrowed
subtracted 7 from 10 fo0 get 3. But

38



the
student added the carmed number first
(6 + 1 = 7), then multiplied (3 x7 = 21). The
same mistake was made when muitiplying
2 x @5. .
| ‘65
X 23 -
215
140
1615
the carried number instead of
it—This student comectly

ever, the student then

Forgetting which number was carrled—In
this problem, the s*udent multipied
3 x 5 (15), wrote the 5, and carried the 1. But
in the next step, the student reversed numbers
and multipied the carfied number first
(3 x 1 = 3) and then added the 8 fo get 9, in-
stead of i correctly: 3 x 6 =
18 + 1 = 19. The same mistake was made in
muitiplying 2 x 85. '

.85
X 23
95

8O
895

-

for carrying numbers may be helpful to your stu-
mn.nwmummmdomem
o Write carried numbers above the next column.
e Check answers by reversing the problem and

For multiplying mentafly, it may be heipful for stu-
gents to separate the factors into combinations that
are easier to work with or fo muitiply by rounded off
numbers and then to adjust the answer. Sample 12
itustrates these two processes.

;

also invoives muitiplication and subtraction. Any
ficulty that studonts are having with thess othe
math operations will also show up in division. The
following are examples of some typical errors in/di-
vision problems.

¥



SAMPLE 12
SPL!TT!NG ApTGRS AND ROUNDING FACTORS

» Failing to bring down a zero to maintain
place values—Afler correctly dividing
(7 3 2 with aremainder of 1}, the student
should have brought down the 0 and divided 3
intc, 10. By overlooking the 0 and bringing down
the 9. the student lost the place value repre-

sented by the O.
L0
) FO9
—Q
19
18
[

e Failing to place a zero iit the ¢ Jtient-  This
student correctly divided (105 52 - 2 witha
remamnder of 1) and brought down the 6. At that
po:t, he she should have tried to divide 16 by
52 and entered a 0 above the 6, then brought
down the 2. By neglecting the zero, the student
gave the final 3 in the quotient the wrong place

value.
23
52 10562,

38

\ r’*
Ced
12x48w10x ’usaxéa‘
o 480 | * 95 :‘.5?‘9[; o
12}:&_48»« ax nﬁnusizxa S

¢« Choosing the wrong quotient—The student
incorrectly divided (40 6 - 5), leaving a re-
mainder larger than the divisor. From there, the
solution went from bad to worse. The student
divided 106 by 6 (17) and wrote this two-digit
number in the quotient.

517
6! 406
- 30
100
-102,
4

e Subtracting incorrectly —In this problem. the
student incorrectly subtracted (7 6 2)
This type of error can be easily missed by stu-
dents. because it may not interfere with com-
pleting the rest of the oroblem

C]

5] F#049
0 __
20
-18
- 29

7
CCa

2.

4 (s
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Aowm subtraction errors, this type of mistake
goes undetecied If the student is able
mmmmﬂ

A review of place values and careful demonstra-

ton and explanation of the division process may be
heipful to your students. They should aiso be en-

~ couraged to do the following:

e

o Check all remainders against the divisor to be
sure a high-enough quotient was used.

: e Check subtractions and multiplications.

o Check finul answers by multiplying the quotient
bythedivboc t!wnaddingthemmalndertoget

Addmon and subtraction of fractions and
mixed numbers. Difficuity with adding and sub-
tracting fractions and mixed numbers often has to

.do with denominators (e.g., converting to fractions

memondommmmwmtoim-
pmperfmcﬁons) Students who have trouble with
‘are also apt to run into *rouble when

oonverﬁngfracﬁons The following & = >.>me typical

" findthe newnumerator: 5 x 2 = 10 + 2

5.,2.73
8 16
. new numerators —in

11
-
N

2%+ 2~
10,3 -
5 b
¢ Not converting mixed numbers to |

mixed numbers to fractions with common de-
nominators (%5 = %2 and % ='%a2). But be-
cause the problem still contains mixed num-
bers, the student will get into trouble
when trying to subtract %2 — %42,

4%- 13-
45 -18-

41



to a mixed number: 796 orrors caused by lack of skill in multiplication, most
( emors relate o conversion of mixed numbers and
3%- +A7 = improper fractions, Difficulties with division will show
up when converting answors 0 proper fractions
10 -9— The foliowing are some typical mistakes
..5.-{- 5 = o Multiplying incorrectly—Iin this , the
—_ student incorrectly multiphied (4 x 8 = 38)
%+2¢?_, 31 .2
2 478 3 o
.w&caﬂon mm@%mhm .'::'ﬁombalon o the stu-
oo 67 The studon mooroct multiphed mﬂlmblyhg &‘&mmlffmw”'% the
3x9 ='1B,gem‘gthemmg numerator. ﬁacﬁovismﬂnwmmen'edﬁnwmbm
| | -ber to the answer,
254 15 - 13
04, 2 .
3 > e Not reducing final answers to proper frac-
_ tions—In this problem, the final answer should

have been reduced to 1%1e.

7 o 7) 3 -1? X-—5-= —-
For most fraction difficulties, it will be helpful to 8 ™0 - -
review comparative sizes of fractions. Students 5 -5 3 ’
need to have an idea of the relative sizes of com- e .‘::3——
mon fractions: that ' is larger than %; that % is | 8 " 0o 8

these relationships using charts, circle graphs, other Aside from working on mutiplication tables and
i i dhivision needed, students need
visuqlales.qrobjectspemmmyourmnpaﬂoml e P‘md‘m” ’ mmay

Depending on the area of difficulty, you may wish ~ © (0 multiplying fractions, WWYWMM

to review such concepts and procedures as the fol- mevrators and the denominators.

lowing: oTownwnamednmmmmmm

‘e Basic concept | | tion ﬂ'mmP'y whole number denomi -
* mm(mmdw;?mwhﬁ‘gx nator, and add the old numerator to find the new '
- ro spiiting the ) , oggrodweanimpmperfracﬁon,dividemenua

e Converting to common denominators tor by the d inator.

o Converting 1o improper fractions
¢ Feducing fractions
T'nrule#mtﬂvevak:eofafracbonremamm
- same if both numbers are multbliod by the
. same-number

It is usually heipful to begin with problems that
“=- - have like denominators and then to_proceed to prob-
lems with different denominators after the first type

has been mastered.

42




Division of fractions and mixed numbers. Stu-
mmmmmmwm
_multiplication errors o faliure 10 first invert the divi-

e Not before —in this
e g
.2‘%.;_.%.@ -3

20
o Muitiplying incorrectty—Here the student in-
(3 x5 =18). |
5. 2 _
475

S __18_-2_ .
T Xz=5 ReL%

Reviewing the need to invert the divisor and the
processes for multiplying fractions may be helpful to
your students. Again, working on multipfication
tables may be important for some students.

Addition and subtraction of decimals. Any stu-
dent who works with moncy or financial records
needs to be able to work with decimals (also called
decimal fractions). Aside from ordinary
mals relate to placement of the decimal point and to
dealing with zeros. Below are typical errors in deci-
mal problems.

e Failing to line up decimal points—By align-

ing the decimals incorrectly, the student gave
17 a value of only .17 and 4.5 a value of only

45.
&20
|7,
Py

.

+ 1,5
032

41

o Falling to extend numbers with zeros In
subtraction problems—in this problem, the

student shouid have extended 4. t0 4.00. This
#ould have made it possibie t0 borrow and then
fo subtract 6 from 10, 1 from 9, and 3 from 3—
for a correct answer of .84.

4
-3 1o
|, 16
« Adding or subtracting ~—Here the

student subtracted (7 — 2 = 5) instead of add-
ing (7 +2=09).

.27
G.55

When having trouble .in this area, students need
to remember the following:
e A whole numkber has a decimal point after it.
e All decimal points must be lined up in both ad-
dition and subtraction problems.

¢ In the answer, the decimal point is piaced di-
rectly beneath the decimal points in the prob-
lem.

+.

Multiplication of decimals. Again, the main
problem (other than not knowing the multiplication
tables) is placing the decimal point in the answer.
Following are typical errors in multiplying decimals.

e Falling to count decimal places In ar-
swers—In this problem, the student multiplied
correctly but placed the decimal point in the an-
swer below the decimal point in the multiplier.
He/she should have counted the decimal
places in both the muitiplier and the multipli-
.and (three ) and placed the decimal
point to the left of the 4 in the answer.

4,13

X 52,

820
L2065

2147.0
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. 2.02.
.|5/50.37
-20
oY
30
’?

Not placing the decimal point in the quo-
tient—Here the student correctly moved the
decimal points in the divisor and dividend. But
he/she ialled to place a decimal point in the
quotient. The correct answer woulkd be 27.8, not

A2

o Move the decimal point in the divisor all the way
10 the right to make it a whole number.

equivalents,
skilis. What
ample,
ng them in taking accurate mea-

but also in the underlying computation
better way is there 10 leam fractions, for ex

than by manipulati
surements?
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Some students may find it helpful to memorize
the equivalents most commonly used in their
ular occupational area. Doing 50 reduces
amount of computation they will need to do in
future and makes it easier to do mental figuring.

‘For example, a student in a textiles

??g

program
should know the decimal equivalents of Y6, 36, 9,

A, Ya, Y2, and ¥ in order 1o figure yardagé costs
more easily. The following are examples of how
fraction and decimal equivalents can be inter-
changed for easy mental calculation. Notice that the
technique of splitting factors, shown in sample 12,

is used in both these examples.
24 yards at $2.50 - 3 yards at $2.00 =
24 yards at 2'; - 375 x 2 =
24 x 2 = 48 I x2= 600
24 x Y2 = 12 IS5 x 2= 150
48 - 12 -$60 6.00 + 1.50 =$7.50

A heipful rule of thumb for students to remember
in converting from one measurement unit to another
is this: multiply to get more units of a smaller mea-
sure; divide to get fewer units of a larger measure.

Estimation is a skill that comes primarily from
practice. You can devise a variety of games and
exercises relevant to your vocational-technical area
that will give students practice in estimating. For ex-
ampie, you might line up several containers and ask

‘ students to estimate how many ounces each will

hoid. Then you could have them actually pour water
into them to check their accuracy. The same kind of
activity could be done using board lengths, number
of feet or yards from one point to another, and so
on.

. -dents improve their skills with

For estimating answers to computation problems,
students should be to round off num-
bers for rapid estimation. They may also find it help-
ful to establish points of reference. For example,

they know how big a half galion of milk is. Is this

other container larger or smaller? Or, they know that
this student's height is about 6 feet. How much
higher is the wall?

Problem soiving.
the application of judgment and computation skills
to obtain needed information. Part of the ability to
soive problems is simply knowing that you can.

As with measurement, problem solving is best
taught in relation to real, on-the-job problems. The
kinds of problems your students will be called upon
to solve will depend entirely on their vocational-
them improve their problem-solving skills by pre-
senting such problems in a real context—not as
menpmblemswimallmefaasneaﬂylaidmnfor-
One approach is to begin by reviewing the prob-
lem-solving questions: '

e What do | need to find out?

e What do | already know that can help me find

the answer? ~

e What more do | need to know in order to find

the answer?

e How can | use what | already know to find out

more?

o What is the solution?

You might then walk students through the steps of
solving some sample problems by asking them the
key questions and letting them provide the answers.
As students gain confidence, they should become
increasingly able to ask and answer the questions

themseives. Eventually, they should become better

able to recognize problems as they naturally occur,
to intuitively sort out useful information, and fo find

the answers they need.

Organization of data. Students need to be able
to set up, read, and draw conclusions from numeri-
cal data in the form of charts, tables, graphs, or
other graphic displays. They should realize that nu-
merical data compiled in these forms can actually
be a shortcut for them—especially if they have
reading problems—because a lot of extra language
is eliminated. ,

Being able to use numerical data in these forms
is partly attitudinal. That is, your students need to be
confident that they can understand the data forms if
they use a logical approach. You can help your stu-
organized duta by
presenting some of the data forms they will encoun-
ter in their work and showing them how to read the
forms.
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Another way for students to become comfortable
with data is to construct data displays
themseives. You might have them collect, organize,
and present data for class projects and then present
and explain the data to the rest of the class. The
following are examples of such projects:

o Developing pay scale charts
o Extracting employment data from various
sources and presenting the information in tab-
ular form
e Constructing bar graphs or circle charts to de-
pict such relationships as percentages of time
spent on different work activities
For most students, algebra appears dif-
ficult largely because it looks different—rather like a
foreign language. Students need to understand that
algebra is like shorthand, with letters used to repre-
sent numbers and special symbols used to indicate

the kinds of computation to be done.
5. To gain skill in aseisting students in reading graphic dispiays, you
may wish to refer 10 Module M-2, Assist Students in Developing Tech-

nical Reading Skills.

/

P o~
. L : /_/
IR -
///f—.f/
o .

Algebra is a convenient way 0 6xpress complex
between numbers and is used to solve

- problems with unknowns. In fact, it may be helpful
0 work on aigebra and problem-solving skills at the
same time so that students understand the practical
mda&gebrahon-me—)obproblm-solvingstm

it may also be heipful to review with your students
_the basic rules and symbois used in aigetva, such
as the following:

Basic Rules .

e Order is the key to solving algebsaic p! .
?t;m'aﬁommbfackgts[]andpamnﬂm

o Do muttiplication and division from left to right.

e Do addition and subtraction from left to right.

- pius .

. M -

muitiply *, (), or juxtaposition of symbols
. (e.g.,ab): ' :

divided by + or bar (e.g., -g—)

You may find it heipful to refer to a basic algebra
textbook to obtain a thorough outiine of algebraic
rules and symbols, -

Geometry. The amount of geometry that students
need to master will vary greatly from one trade to
‘another. For exampie, some health occupations
might involve little or no geometry. Carpentry stu-
dents might focus primarily on plane geometry or on
formuias for area and dimensions . " fiat sur-
faces. Sheet metal students would use soh . geom-
etry as well, to find the area and volume of cylinders,
cones, and other three-dimensional shapes and
areas

in helping your students to improve their skills in
geometry, you will need to concentrate on the ways
geometry is actually used on the-job. it would there-
fore be helpful to review and apply geometric prin-
ciples and formulas as they naturally come up in the
course content.

For exampie, students in machine shop wouid
need to use the formula for finding the circumfer-
ence of a circle when figuring cutting speeds. Stu-
dents in construction trades would need to use for-
mulas for finding the area of roctangles and.

needed to cover a given surface.

Students may aiso find it heipful to construct ac-
fual geometric
als while Ieanjing related formulas.

L
e
L

e
e
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Provide Practics Activities

Nommmmmm&a

Math Exercises

if you have taught your students mathematical
shortcuts and tricks to heip them improve specific

math skills, you can provide practice exercises to

enable students to gain skill in their use. For ex-

ample, you might provide exercises, drills, or even
contests (for speed and accuracy) in which students
do such tasks as the following:

e Add by grouping numbers

o Estimate by rounding off numbers

- o Compute by converting first to an easier form

(e.g., fractions to decimals)

o Compute by using number lines or charts
_In_order to make math more fun and familiar to

- students, it is important that any such exercises be
. presented in a positive atmosphere. Activities

should be designed to encourage students to in-
crease their accuracy and their speed, while also
breaking down some of the attitudinal barriers that

.-students may have built conceming math.

L

45

6. Described in Stephen S. Wiloughby, Teaching Mathemat- « - What /s
Basic? (Washington, DC: Council for Basic Education, 1981), pp. 27—
28. .
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“ing occupational skils and career awarer:ass. Al-

though creating a simulation requires deai of
MM:WMMM

tages:

¢ They can be .sed repeatedly, often with differ-
ent results. :

| e They can bo designed epecificaly 0 enhanco
your vocational-technical program

omeymbedevehpedhwd\amymm
do not appear childish to the students.

e They can be adapted to meet individual student
needs.

onobscanbede&ywdbmmizespwiﬂc
- math skills.

pondonirﬁame(bnmo:be!mn

role-players. -
You can set up each role with facts, figures, and task

kmmmmﬂnmofapedﬁcmam

7. To gain skill in using simulations, you may wish to refer to Module
C-5, Employ Simulation Techniques.

o increase your awareness of available techniques and materials for im-
specific math skills, you may wish to review student and teacher

by the interstate Distributive Education

Curriculum Consortium (IDECC). These materials include leaming activity
padmgesforspedﬁcmathsldlls such as Addiﬁonamswtacﬂon “Multi-
plication and Division,” and “Fractions and Percents.”

o
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- The following case situations describe four students who need 1o improve
—_ @ mmm Read each case sitiistion and the question following it
Using the question as a guide, explain in writing how you would heip the
_ student improve his/her math sidils.
CASE SITUATIONS

1. gmwm.ammmmm,mmmammtmmummm

1

| 4 __2%27
1151792067 R _‘77_83_'7(05 7);6560‘77
| 207 e

15
42 8
42 200 14
o1 | To “
©0 S8 46
T /85 37
,. 180 25

S A

What math skills do you think Carolyn is having trouble with, and how would you help her improve
those skills?

47 49
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2. NFﬂzeNhumbwuummranmnMadeeammmmde
mmmmmmmmhemmmmmmyouwmmwwmm -
adding and subtracting fractions.

How would you go about helping Al improve his skifls in working with fractions? :

o0



abie t0 compute with
underatand piscement of decimal points in decimal

forms, using seif-evaluation checks to monitor his
has come 10 you because his final cost figures are

order
Eljah

his orders, you find that he is

Know
but that
How would you help Evjah improve his skifs with decimels?

49
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Compare your written responses to the case situations with the mode! re-

Feedback N  sponses given below. Your responses need not exactly duplicate the model
4 responses; however, you shouid have covered the same major points.
MODEL RESPONSES

1. Carolyn seems to have two areas of difficulty.

The first and most serious is that she has not

encouraged

memwuphcaﬁontables perhaps begirmning with
some of the easier ones, like 2s and 5s.
Various shortcuts and aids can also be used,
not-only to help Carolyn leam the tabies, but
aiso to enable her to do the rest of the math
required for her program until she knows the
tables. F¢ exampie, you could provide a multi-
plication chart for reference.

Frequent use of such a chart could help Carolyn
“absorb” some of the number combinations al-
most unconsciously. A program of charted tim-
ings could also help her to commit the muitipti-
cation tables to memory.

it may help Carolyn to know hints and rules of
thumb for multiplication—for example, that re-
versing the factors does not change the answer
(7 x 5= 5 x7). if she becomes stronger in
some tables (e.9., 58) than in others, she can
be encouraged to use this to her advantage.

- For example, instead of multiplying 6 x 8, she

could mentally muitiply 5 x 8 (40) and add 8
(48). Perhaps rounding multipliers or splitting
factors would be useful techniques for Carolyn,

Carolyn should have plenty of opportunity for
practicing multiplication as she gains skill. You
might plan her regular assignments to empha-
size multiplication skilis.

Finally, it Carolyn's difficulty persists despite
your efforts and hers, you might consider

- whether using a calculator would be conasistent

51

with the job requirements related to her occu-
pational goals.

improvement will probably be easier to achieve
in the matter of bringing down zeros. It may suf-

fice to remind Carolyn that zeros must be
bmugmdownionmplaoevakmhm

answer. Reviewing the concept of place vakes
mayheipherbmmerthempommfmc-
tion of zeros.

. To help Al, you need to know more about where

heisgohgwrongAﬁrststepnﬁglﬁbetobmak
the math skills (adding and frac-
tions) into subtasks and then to watch as Al

works some sampie problems.

With subtasks in mind, you shoukd be able to
determine whether Al's difficulty stems from, for
exampie, not converting to fractions with com-
mon denominators, not leaving denominators
constant when computing, computing

merators incorectly, or other specific errors.
When you have defined the spacific problem
area, you will be able to work directly on that
area '

if the main problem is in following the correct
process to compute the answer, you shoukd ex-
plain and demonstrate the process of adding or
subtracting fractions and review the basic rules.
In selecting practice problems for Al, you may
wish to give him problems with like denomina-
tors first. After he masters those, he could move
on o more compilex ongs. .

If Al's difficulty stems from a lack of conceptual
of fractions, other strategies

may be appropriate. Visual aids (e.g., ple charts

or diagrams) and tangible objects may be useful
as you explain fractions. Activities in which Al

manbulat.objecmmybeappropdate

As Al skiif in adding and subtracting frac
mmnmmmwm
his new skills. Class assignments

emphasizing
these skills, drills, computation contests with

other students, games. or simulations are pos-
sibic ways to provide practice, depending on
your vocational-technical program.
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points as the model responses. If you

| suchasgamesormamexerdses canbepro-

vided 10 give additional practice.

These students need to learn a rational ap-
proach to finding solutions to practical prob-
lems. Leaming a set of problem-salving ques-
tions that can be appliad to any problem can
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give them both a method of seeking solutions
and the confidence that they can dissect a prob-
mmmmmmmmhm»w
other information. )

e What do you need to find out?’
e What do you already know that can help
you find the answer? p
o What more do you need to know in order 10
. find the answes?
e How can you use what you already know 0
find out more?
e What is the solution?
As they answer each question, you can
them to organize their information so that it
leads to a solution.

creasingly responsible

Mimﬂ‘emm Wo‘wm

pracﬂcemp:wlemsolv-
10 incorporate

ol

other class activities. Instead, you might require <

the students to use a few given facts and figures
to generate enough other information to com-

plete the assignment.

Level of Performance: Your written responses to the case situations shouid have covered the same major
missed some points or have questions about any additional points
you made, review the m.aterial in the information sheet, lmpmmng Specitic Math Skills, pp. 2446, or check

with your resource person if necessary. ,
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The following case siudy

.dents in critique
Q. ’ in writing the teacher's performance strengths
1 teacher's approach, (2) the weaknesses of the teachers approach, and (3)
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describes how a vocational teacher assisted stu-
their math skilis. Read the case study and then

» éxplaining (1) the ¢ of the

how the teacher should have assisted the students in improving their math

skills.

~ teacher and got several
~ Looking them over, he chose one that included all

CASE STUDY

- Mr. Rawlings, a vocational teacher, had just got-
ten a new group of students in his . Well
aware from past that new students don't
always have the needed skill levels in the 3 Rs, he

decided to assess their skilis early so that he would

be able to accommodate their needs throughout the
program. -

For the math skills, Mr. Rawlings went to the math
math tests.

areas of computation, some algebra and geometry,
and many word problems to test problem-solving
ability. “This one looks like it covers at least as much
math as we{{ ever use in my classes,” he said to
himself. “Betler to be thorough and find out just

- where the students stand.”

When Mr. Rawlings gave the test, he was careful
to expiain to the students (1) why they were taking
the test, (2) that they wouldn't get a grade for it, (3)
how much time they would have, and (4) how the
test was set up. He reviewed the vocabulary used in
the directions and the students to ask
questions any time they needed to.

After the test, he toid the students that their
scores would be available on Monday and that they
could come to him if they were interested.

When he scored the tests, Mr. Rawlings found
that many students had trouble with multiplication,
long division, fractions, decimals, percents, and
solving word problems. “Wow—this is going to be
some chalienge!” he thought as he planned how he
would heip his students improve their math skills
while they pursued their occupational goals.

Since so many students were having trouble, he
decided to begin with a topic that would interest
everyons and give students a chance 1o work on
several math skills at once: eamings.

Introducing the unit on eamings, Mr. Rawlings in-
formed the students that their math scores had been
fairly low and that they needed to work on severai
areas, which he listed on the board. He explained
how important these skills are for a worker, not only

for completing their job duties, but for computing

wages and benefits, understanding their eamings
statements and paychecks, and planning a budget.

handied their money well.

Mr. Rawlings made sure all the students studied

the math chapter in the technical-skills textbook he
used in the program. This gave them all a common
beginning and a reference they could use later.

Then, when students had trouble with some of the

math, Mr. Rawlings tried to expiain each mathemat-
ical concept simply and clearly, and he wrote the ba-
sic rules for it on the board. He demonstrated prob-
lems on the board and used large wall charts—one
with the pay scale gradations and one showing a
completed eamings statement—to illustrate his ex-
planations.

To give students practice with problems related to
eamings, Mr. Rawlings passed out sampile eamings
statements to each student and assigned problems
to be completed using information from the hand-
outs.

For students who just didn't seem to know their
multiplication tables, he assigned one tabig at a time
to be memorized—not so much that it would over-
wheim them, but enpugh that they would have
memorized them all bythe end of the program.
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Whenever students worked problems on the
board, Mr. Rawlingswatdvedforsigmofspedﬂc
difficulty. For exampie, when one student kept get-
‘ting problems wrong because she was placing the
decsmalpomtsumorrecoy he took advantage of the
situation and explained place values and working
with decimals to the whole class.

Then Mr. Rawlings had the student at the board
work the problem properly to show her achieve-
ment. He followed up on this activity by assigning
other, more difficuit problems to the students. Mr.
Rawtlings believed in buiiding on students’ success
to increase their self-confidence.

TR e ey e st et e Ye et e — L mermea

To improve the students’ skill in soiving word

problems, Mr. Rawlings gave them sheets of prac-
tice problems, pointed out key words that indicated
how to soive the problems, and led them through
solving several of them. He was cageful to make the
problems relevant by rc ating them to eamings or to
the vocational-technical program.

AsMr.Rawﬁngsassignedworkmotherareasof

the program, he tried to reinforce the students’ math
skills development by emphasizing the math skills
they were currently working on. This gave the stu-
dents plenty of practice through which they could
continue to improve their math skills.
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Compare your written ctitique of the teacher’s performance witis the modet
critique given bslow. Your response need not exactly duplicate the model
response; however, you should have covered the same major points. -

MODEL CRITIQUE

Mr. Rawiings's view of math skills improvement as
part of his responsibility is highly
general attitude and his many efforts to help stu-
mknpmvemeirmamwlswmmmmybeneﬂt

thrﬁmately Mr. Rawlings made & faulty begin-

ning that would be hard to overcome later. Without
assessing the specific math skills required for his
program, he had nothing to which to compare the
students’ skill levels. Had he reviewed occupational
anal, ;es or competency profiles and analyzed the
ways in which math is used on the job and the pro-
ficiency levels needed, Mr. Rawlings would have
had a very good basis for setting realistic leaming
objectives for the students once their present skill
levels were known.

As it was, he failed to assess not only the math
requirements but the adequacy of his own skills for
. improving students’ basic math skills. Mr. Rawlings
- aiso failed to consider whether the textbook and
other instructional materials he was using covered
basic math development adequately.

He should, for example, have reviewed these ma-
terials to answer questions such as the following:
Do they present basic math in ways appropriate for
the students’ learning needs? Do they provide clear
and simple explanations and enough opportunity for
practice? And so on. The technique he used later
(assigning a chapter from the textbook) may or may
not have been a good one, depending on the ade-
quacy of the text.

Mr. Rawlings was quite correct to assess his stu-
dents’ basic math skills early in the program. This
would enable him to plan his instruction to meet the
proach he chose left ing to be desired. Stan-
dardized tests, while not necessarily the best ap-
proach in this situation, can be useful—if they are
short, tailored to the program, and suited to stu-
dents’ capabilities (e.g., reading levels).

commendable. His

But without knowing the exact math requirements
for the occupational area, Mr. Rawlings had no way

o tailor the test to the program. The test he chose

was also too broad, probably too long, and at-
tempted to assess problem-solving ability through
word problems alone.

For students who have trouble with math anyway,
this kind of test is apt to be altogether too threaten-
ing to give an accurate assessment of their math
ddﬂs.w.ﬂawm\gswassocmwhmsensiﬁwtom

He did try to lessen the students’ fewbyexplaining
the purpose of the test, the directions, the vocabu-
lary, and so on.

Howemwhenherevrewdthesoores he had
no way of knowing how much of the students’ poor
performance was really due to math deficiency.
Many performance problems coukd have resulted
from test fear, inadequate reading ability, or other
difficulties.

At this point, howeve, he still could have salvaged
the situation. He should have sat down with each
student, gone over the test, and reviewed the stu-
dent’s strengths and weaknesses should have
had the student show him how h. . she worked

some of the problems that were soived incosrectly.

By using that approach, Mr. Rawlings could have -
gotien a better idea of each student's real difficul- ",

ties—whether with basic concepts or perhaps with
minor steps in the mathematical operations. Each
student then could | .ave participated in making the
decision that he or she needed to improve certain
math skills. Each student could have chosen to
commit his or her efforts to that improvement.

After a shaky beginning, Mr. Rawlings did a fairly

good job of working with the students to improve
their math skills. He was creative in incorporating
the math into the vocational-technical content.
Teaching math in an occupational context and at-
tempting t0 show the relationship of math to occu-
patiorai and personal interests could help motivate
the students to leam.
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Hedidttytobeposiﬂwandemoumgm Ho\w-
ever, his efforts at creating a atmo-
sphere should have been sustained his

instruction. Singling out a student who is working &

problem incorrectly at the boarfd is inherently threat-
ening. it can intimidafe notomy
board but
may be if they make - public"mistake

And this was hardly a good example of building
on a student's success {0 increase seif-confidence.
in reality, the student at the board was building on
failure. Mmshegotmepmblemﬂgtnaﬂeraddt-
tional instruction, Mr. Rawlings shouid have: rein-
forcedhefsuooessbygvinghermrepmblemof
equal difficulty. Later, after her repeated success,
he could have increased the difficuity of the prob-
lems he assigned. .

Perhaps, Mr. Rawlings's greatest fault in working
with the students was that he did not individualize
instruction. In choosing only large-group instruc-
tional techniques, he ignored students’ individual
needs.

For example, some students might not have
needed to start at the beginning with each new math
skill. Perhaps a review of basic rules would have
sufficed for these students. Some students might
have responded better to one-to-one or small-group
instruction. Perhaps others had reading problems
that should have been accommodated in the choice
of instructional techniques.

the student at the’

Undoubtediy, ali the students wouid have bene-
fited from a little more fun in the leaming. Enjoyable
Har activities-—might have helped to offset the large-
group Instruction and the grim prospect of weekly
quizzes.

Other techniques besides memorization (e.g.,
shortcuts and number charts) might have helped
students leamn the multiplication tables. With a bet-
ter view of how math is used on the job, Mr. Rawl-
ings might even have determined that quick recalt of
muitiplication tables was unnecessary and that cal-
culators could be used.

it_is true that the students—through Mr. Rawl-
ings's patient instruction—may be better able to
solve written word problems. However, their ability
to solve problems on the job probably will be little
affected. Problems that are encountered naturally in
almost any job are not presented on paper with key
words and just the right amount of information.

A better focus for students’ efforts would have
been to use the problem-solving questions to solve
problems that naturally occur in the- vocational-
technical : what is the problem, what infor-
mation do | have, what information do | need, and
how can | solve the problem?

Finally, on the positive side, reinforcing the leam-
ing of math in other class assignments and projects
was an effective way to provide practice within the
context of occupational development.

Level of Performance: Your written critique should have covered the same major points as the model
critique. If you missed some points or have questions about any additional points you made, review the
material in the information sheets, pp. 7-17 and 2446, or check with your resource person if necessary.
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TEACHER PERFORMANCE ASSESSMENT FORM
Assist Students in improving Thelr Math Skills (M-5)

Neme

Duocﬂom lndncateﬂwlevelafﬂwteadmer‘baccompﬁshmeaﬂbypladng
xmmwafeboxmdermestcLOFPERFORMANCEheadingtf Dato
because of special circumstances, a perrormance component was not appli-
cable, or impossible to execute, piace an X in the N/A box. Resource Person

LEVEL OF PERFORMANCE

s S

Mpnpuingtombtstudemshlnmvlngmm

skiils, the teacher:
1. m the math skilis req Jiren%l ?di master the competen-
occupational i .
a. basic math oompeten;g‘ ........ ng ..................... D D D D :
b. specific math SKills ..................oocvveoeee OO Og

2. assessed students’ competency levels in relation to the
math requirements, using the following approaches:

a. formal and/or informal assessinent techniques, as ap-

propriate for students’ individual needs .................

b. realistic problem-solving activities ....................... D
c. strategies for making the situation as nonthreatening as (]

POSSIDIO ..o
d. opportunities for student self-evaluation ....... eeenes D
e. reviews of assessment results with each student ...... D o
3. assessed his/her own knowledge and competency in the
identifiec math skills, including:
a. understanding of basic concepts .................... D
b. ability to perform math operations ....................... D

c. abmty fo help students learmn the concepts and opera- D

4. assessed existing instructional materials to determine their
adequacy for improving basic math skills ................... D

00000 Ooo oo
00000 000 00
o U oo Do 0o

5. adapted or supplemented instructional materials as nec- D

6. planned appropriate courses of action, including one or
more of the following approaches:
a. Ieammg activities within the occupational program to
improve specific math skills . ............................ D

b. referral to a specialist for more intensive math remedia- D
oD e

O
0 O
L O
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c. supportive activities within the occupational program to

complement the specialist's remedial activities .........
in working with students to improve their math skills, the
teacher:
7. created a positive atmosphere by: 3
a. projecting a positive attitude .............................
b. creating a nonthreatening environment .................
c. encouraging students to take responsibility for improv-
ingtheirownmathskifls .................................

8. individualized instruction by:
a. considering students’ leaming styles and other individ-
ual needs in planning instructional activities ............

b. planning instructional activities 10 allow students to work

on the specific math skills in which they needed im-
PrOVOMONE ....ovttiiteeninitrerieeeeaebeeannnnns

c. relating learning activities to students’ occupational and
personal iNMterests ...............cciiiiiiiiiiiii

9. used appropriate instructional techniques to help students
improve specific math skills, including one or more of the

following:
a. simple, clear explanations of concepts and basic rules

b. demonstrations of step-by-step procedures ............

c. development of math skills as a part of normal program
(o' 141 G- 1 | SRR PPPPPP

&
L]

L

[
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0

[

d. visual aids (e.g., charts, diagrams,) and tangible objects D

e. manipulative activities ......................... e

f. work on specific problem areas as a means of building
toalarger skill ...

g. practical math activities, designed to help students im-
prove their problem-solving skills ........................

10. provided practice activities, including one or more of the
following:

a. regular class assignments and projects, adapted to em-
phasizemath ...

b. math exercises and games, designed to improve speed
F:TaTo I T o T2 VoV P
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ceives a NONE, POOR, or FAIR response, the teacher and resource person should meet to determine
mmwmm:mmmwmmmmmmmcwmakm(s).
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ABOUT USING THE NATIONAL CENTER’S
® PBTE MODULES

e e———

Organixation

Edch modiule is designed to help you gain competency
in & particular skill area considered important to teaching
_ Success. A module is made up of a series of learning ex-
- periences, some providing background information, some
providing practice experiences, and others combining
enable you to achieve the terminal objective in the final
leaming experience. The final experience in each module
always requires you to demonstrate the skifl in an actual
teaching situation when you are an intermn, a student teach-
er, an inservice teacher, or occupational trainer.

Procedures

Modules are designed to allow you to individualize your
teacher education program. You need to take only those
modules covering skills that you do not already possess.
Similarly, you need not compiete any leaming experience
within a module if you already have the skill needed to
complete it. Therefore, before taking any module, you
shouid carefuily review (1) the introduction, (2) the objec-
tives listed on p. 4, (3) the overviews preceding each leam-
ing experience, and ‘4) the final experience. After com-
paring your present needs and competencies with the in-
formation you have read in these sections, you should be
ready to make one of the following decisions:

* That you do not have the competencies indicated and
should complete the entire module
* That you are competent in one or more of the ena-
bling objectives leading to the final leaming ex-
perience and, thus, can omit those learning experi-
ences
* That you are already competent in this area and are
ready to complete the final learning experience in
order to ‘'test out”
* That the module is inappropriate to your needs at this
time ‘ ?
When you are ready to complete the final leaming ex-
perience and have access to an actual teaching situation,
make the necessary arrangements with your resource per-
son. If you do not complete the final experience successful-
ly. meet with your resource person and arrange to (1)
repeat the expgrience or (2) complete (of review) previous
sections of the module or other related activities suggested
by your resource person before attempting to repeat the
final experierice '

Options for recycling are also avaiable in each of the learm-
ing experiences preceding the final experience. Any time
you do not meet the minimum level of performance re-
quired to meet an objective, you and your resource per-
son may meet to select activities to help you reach com-
petency. This could involve (1) completigg parts of the
module previously skipped, (2) repeatify) activities, (3)
reading resources or compieting additional
activities suagested by the resource person, (4) design-
ing your own learning experience, or (5) completing some
other activity suggested by you or your resource person.

Terminology

Actual Teaching Situation: A situation in which you are
actually working with and responsibie for teaching second-
‘ary or postsecondary vocational students or other occupa-
tional trainees. An intern, a student teacher, an inservice
teucher, or other occupational trainer would be function-
ing in an actual teaching situation. If you do not have ac-
cess to an actual teaching situation when you are taking
the module, you can complete the imodule up to the final
learning experience. You would then complete the final

" learning experience later (i.e.. when you have access to

an actual teaching situation).

Alternate Activity or Feedback: An item that may sub-
stitute for required items that, due to special circum-
stances, you are unabie fo compiete.
Occupational Specilalty: A specific area of preparation
within a vocational service area (8.g.. the service area
Trade and Industrial Education inciudes occupational
speciaities such as automobile mechanics, welding, and
electricity).

Optional Activity or Feedback: An item that is not re-
quired but is designed to supplement and enrich the re-
quired items in a leamning experience.

Resource Person: The person in charge of your educa-
tional program (e.g.. the professor, instructor, adminis-
trator, instructional supervisor, cooperating/supervising/
classroom teacher, or training supervisor who is guiding
you in completing this module.

Student: The person who is receiving occupational in-
struction in a secondary, postsecondary, or other training
program,

Vocational Service Area: A major vocational field: agri-
cultural education, business and office education, market-
ing and distributive education, health occupations educa-
tion, home economics education, industrial arts education,
technical education, or trade and industrial education.
You or the Teacher/Instructor: The person who is com-
pleting the moduie.

Levels of Performance for Final Assessment
N/A: The criterion was not met because it was not ap-
plicable to the situation.

None: No attempt was made to meet the criterion,
although it was relevant.

Poor: The teacher is snable to perform this skill or has
only very limited abllity to perform it.

Fair: The teacher is unable to perform this skill in an ac-
ceptable manner but has some ability to perform it.
Good: The teacher is able to perform this skill in an ef-
fective manner.

Excellent: The teacher is able to perform this skill in a
very effective manner. .
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